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. Original Submission
.1. Recommendation:
Major Revision
. Comments to Author:
The research article of Nicolini, Rogers and Rakowski investigates the stable isotope values of rainwater and groundwater,
nd of dissolved inorganic N and C in groundwater from the karstic aquifer system of Lifou, New Calidonia. They use the
atterns observed to calculate groundwater recharge periods, and comment on current anthropogenic impacts on C and N
ovement from soil to groundwater.
The article is interesting, and does provide a reference point for future isotopic studies of this and nearby island aquifers. I
o however have some major concerns with the manuscript’s structure; it lacks clear aims in the introduction to be followed
hrough the following sections. While this is a baseline study, I think there is still scope for aims and hypothesis testing that
ould give the reader something to follow. The results/discussion section contains a lot of abbreviated methods text that
ould be better in the methods section, and should be presented in more detail. I believe these issues, together with many
ther small points throughout the text make the article unsuitable for publication in its current state.
Speciﬁc points:
Abstract: Some point of discussion might be appropriate to better describe the novelty of the research for this area.
L: 39. Vadose instead of valdose?
L 39-40: Perhaps describe tendencies in inﬁltration speciﬁc to karstic aquifers. E.g. are preferential pathways more
revalent?
L 40: e.g. instead of i.e.?
L45-66: This part of the introduction, which describes some general characteristics of karstic aquifers is in my  opinion
urrently poorly linked to the problems that you are addressing in the study. As I read it the aim of the study is to bet-
er understand linkages between surface vegetation, human activity, fresh and saltwater mixing with qualities of Lifou’s
roundwater. You do this with an isotope study. In my  view, missing from this introduction is information on:
1) Why  is groundwater chemistry important on these islands (e.g. human supply, groundwater ecology and anchia-
ine ecology)? What are the current issues on Lifou and regionally? Presumably these issues relate to linkages between
roundwater and surface vegetation, human activity, fresh and saltwater mixing.
2) How can stable isotope data inform us of these processes? I notice you have addressed this partly on lines 72-78, and
horoughly in section 2.3, but you might think of revisiting lines 72-78 after you address point 1?L 138: odd reference structure.
L 156: equation 1?
L 159-160: reference for this range?
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L 215: DIC concentration determined by titration?
L 267: Is difﬁcult to tell from ﬁgure 3, but the white dots (October groundwater) look relatively evenly distributed around
the line.
L 270-271: ‘although the assumption of rain falling in an unsaturated environment was not conﬁrmed by an analysis of
monthly rainfall’ This concept could be better explained. What aspect of rainfall would have conﬁrmed this and how does
that relate to these groundwater values?
L 285, 292, 298 etc: Check equation numbering here and throughout.
L 297: In a descending order of what?
L 290-303: This section could possibly be checked over with a view to improving clarity.
L 311: How did you calculate Emonth? How accurate is this? You’re assuming no change in storage (S)? Shouldn’t this be
in the methods? There is SOME runoff on Lifou but you’re assuming that it is negligible compared to the other components
of your model.
L 316. This is the same as equation 2.
L 336-338: I’m not sure what you’re trying to say here. The last 3 pages have dealt with interpreting isotopic values of
groundwater.
L273- 338: This entire groundwater recharge estimation section needs to be introduced (as an aim in the introduction).
Its methods need to be better detailed in the methods section.
L 341: Perhaps say what kind of chemical data here?
L345: Maybe the ﬁgure reference would ﬁt well at the end of this sentence?
Tables 1 and 2. The sample ID column doesn’t match Fig 1. Remove the long list of letters and replace with just the number
corresponding to that on Fig 1. Where samples were collected?
Table 2. Why  are rainwater and tapwater values included here too? These presumably don’t correspond with the ground-
water sample ID’s in the same rows.
I have previously determined organic content by ashing dry soil samples. Could you include a reference for using C and
N content? Shouldn’t this be in the methods section?
L 365: What depth were soil samples taken from? I believe d13C values of SOM change with depth so this needs to be
speciﬁed - see nadelhoffer and fry 1988. Again this needs to be in the methods section.
L 373-376: Methods again. I suggest the authors do a full revision of this section and the methods section to separate
methods from results/discussion.
L 400: It strikes me  that your d13C value of 2‰ for calcite is a little shaky, given that you only analysed two  limestone
samples to represent the whole island and they differed from this value. Do you have any other support for a value of 2?
L 416: Is this mg/L value for nitrate-N or nitrate?
L 422: There are several reasons why d15N values might be lower beneath small bushes, including N-ﬁxation. Are these
your results or those of Stevenson?
L 430. How do you know this high d15N value and low N concentration on one sample is due to denitriﬁcation?
L450 and throughout: Check formatting of subscripts
L 480-482: I’m not sure what you’re saying here. Any extraction from an aquifer system will result in a reduction in
discharge, storage or both. Groundwater isotopes being stable over time to me  only suggest that the groundwater age is too
great to use the 18O method for aging. This is probably worth mentioning.
L485: Assuming that this is mg  NO3-N/L, site 9 actually had relatively elevated nitrate concentrations. I believe the USEPA
limit for safe drinking water is 10 mg/L. That might be worth a mention.
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